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(54) KOHCTPyKUHfl 3ABOR CKBAtttfHbl 
(57) H3o6peTeHne othocmtc* k KOHCTpyKuuw 
CKBaxuHU. Ue/ib - yMeHbiDeHMe TpyAoeMKO- 
ctm pa6oT. noc/ie 6ypeHna CKBa*MHbi ao 
KpoB/iw npoAYKTWBHoro o6beKTa 4 cnycKaK)T 
3Kcn/iyaT3UM0HHy»o KonoMHy 1 n ueMemHpy- 
iqt ee. fla/iee ocymecTB/i«K>T 6ypeHue npo- 
A yKTtiBHoro o6beKTa 4 AonoTOM. A^aMeTp 
KOTOporo MeHbiue BMyTpeHHero Awaweipa 
3KcnnyarauviOMMO^ ko/iohhu 1. nocne Mero 
pacuiMpniOT ee p33ABi<*HbiMw pacujupMTe- 
nnM M. Buno/iHfliOT pa6oTbi no lOMepeHwio 
4>aKTMHecKoro AHaMeipa CTaona ckb3>khhw. 
Co6wpaiOT nep^opupoBaHHyio o6caAny»o ko- 
ziOHHy (nOK) Tpy6 3 M3 Meta/ina c naMaibio 
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mi/HiM/\pu*<ecKOrt <!>opmw c unpyxcHWM ahh- 
MeTpoM. paeiiwM nuaweTpy pacunipem<oro 

C1BOH3 CKODXHMW. ll BMyTpCHMWM AMOMeTpOM 

Go/ibuje onyTpeHHcro nuaMerpa 3Kcnny«iTauu- 
OMMOii ko/iommw. HepcA cnyCKOM b cxna.Hutny 



HOK 3 npivmiOT <l>opMy c nonepCMHbiMn pa3- 
MepaMii. oGecneMiioniOiuuMu ciioGoAHbiu 
cnyCK cc n uniupua/i 3aneramin npoAy«^OHO- 
ro oObCKTa 1. B 3tom inuepuanc nOK 3 narpe- 
oa»OT ao DOCCTaHoo/ienun 'Ijopmm. 4 nn. 



W3o6peTenne othochtcr k Hc<J>Tera30AO- 
6b*He H MOxeT 6uTb ncno/ib30oaHO npn crpo- 
MTenbCTee cxBaxiiH. 

H30CCTH3 KOHCTpyKuun 3a6op CKoa>KHHbi. 
0KnK)M3iomafl DKcnnyaTamioiiHyio KO/iOMny. 
cnymcHHyiOAOKpoonn npOAyKTnBiioro oGfeeK- 
Ta. notaviHyK) KO/iomty c ncp^opupooaimbiMw 

OTBepCTUPMM (lUCnBMll). yCT3H0B/16H HyK) npO" 

twb nponyxinonoro oObCKia. npn 3tom napyx- 
Hbid mmMCTp noTatiMou ko/iomhw Menbuje 
AiiaueTpa ctbo/13 CKH,i>KV-Hbi. a noc/ieAHMvi 
Meiibiuc aityTpCHi^ro A"^MOTpa OKcnnyaia- 
iHOHHOl* ko/iohmu. 

0;:nn/:i a A'"> MH ?''" 1 KOHCTpyKtinn 336oa 
3MyTpenHiw A"fl Mr - T P noiauMOw ncp4»opupo* 
aanMoti KOfiOHMbi cvmecTBenMO Mcnbuie B»iyT- 
pcH<jro AnaMGTpa aKcn/iyaramiOHHOi/i 
KcnoMMU. MTOonpeAcnneTMW3KY*>npo/iyKTMB- 
H^^rb CKin.-KMMu ii 33TpynnflOT cc o6cnyttwna- 

ih»«? "•• CJi.ivnTnumo 

tt;v nn/nrr-m /.o;ibiu?at>ro 3.i3opa Aao/ie- 
n na cieuKy cxB."w.nMti u npoucccc cc 3kc- 
r.%-a = .imu' yMCMi.iuoe^Cfl w co openeHeM 
np^croonbuap 30na c-ua^MMw paapywaeTca. 
noc^CA»*ee npnBOAHT k pa3pyujcnuK) 

noraiinnii kohomhu 

Han&onee 6mi3xa k npcAiaraeMort kohct- 
py*ui/^ CKaaxuHbi. BK>iK)MaK)tuafl aKcnnyaia- 
Uuohm/O <onOHHy. cnyiueHHyK) AO xpoann 
npoAYKTMBMoroo6beKTa.p3CUJiipe*iMwviCTBon 
CKB3)Kiiiibi b nHTepao/ic 3a/ieraimq npoAY<- 
TiiBMoro o6bCKTa. noTaiiHy»c nep4>opwpoB3M- 
ny»o KonOHHy oocaAHbix rpyo. ycTanonneHhyK) 
nponiBMHTepBana 3a/ieraHu* nponyxTMOMoro 
o6bCKTa. npn 3tom npeAY»pe^ACMwsi pa3- 
pyajennn nnaCT3 r.c/ibuCBoe npocTpanCTBO 3a 
noTawHOM ko/iom hoii HaGuoowDT r pa bumhO" 
necsanbiM ^n/ibipoM. t43necTna« xoMCTpyx- 
mm cKaaxitHbi 06/iaAaeT cneAY*ou«nMvi 
weAOCTaTKaMn: ObicoKa tpyaocmkgc t b pa6oT 
no C03A3n"*> rpaBuiiHO-necMaHoro <t>nnbTpa: 
no Mepe axcn/iyaTaumi rpaBiiiiHO-nccMaiiuM 
rj)n/ibTp 3a6nB3CTCfl m npoAy*™BHOCTb cxua- 
xnMbi yMeMbiuaeTCw: Ma/ibm AnaneTp noTniV 
h o vi k on o ii Mbi onpeAonjiCT m it 3 k y K) 
npOAYKTMBHOCTb CKB3>KiiHbi n saipyAHflei ee 
o6cny>KHBaHne n 3KcnnyaTauu>o. 

Ue/ib u306peTeHU3 - ymcmuuomiuj tp/ao- 
eMKOCTn pa60T 11 yne/in^OMnc npo , .onoAi 11 «-'« lb ' 



yKa3aHH3P uenb AOCTnracTC« tcm. mto b 

KOHCTpyKUlHI CKB3)KUMbl. BK/1 M3 l 3 K)U|CV1 3KC" 

nnyaTaunoMMyio koaomhy, cnymeMHyK) AO 

KPOB/1H npOAYKTMBMOrO 06beKT3. pSClUHpeH- 

5 hum CTBon cko3>iciihw a MHTCpoane aaneraHWfl 
npoAyKTHBHoro o6beKTa. nep1)OpnpoDaHMy»o 
KO/iOHHy. ycT3H0BnCHMyK) nponm MHTepBa/ia 
3aneraHHfl npoAyKTuBHoro o6beKT3. nep4)Opn- 
poaaHMaw kohohh3 oScaAHbix Tpy6 Bbino/iHCHa 

10 M3 Meranna c naMHTbK), BOCCTaHaB/ineaKDmcil 
nepooH3M3/ibHyK) <t>0P M y nocne cnycKa ee o 
MhTepBan KpenneHMR. npMMCM H3py>KHbui a«- 
aMerp nepfpopwpoeaHHoii kohohhw oGcaAHbix 
Tpy6 nepn0H3M3nbH0v» uiinuHApi^ecKOii <|>op- 

15 mw paoen AuawcTpy CTBona CKBa>KHHw . a Bnyi- 
peMHMM A^aMCTp Gonbuje BHyTpenMero 
AuaMeTpa aKcnnyaTauwonHOti KO/ioHHbi. 

npnMunn AewiCTBnfl MeTanna c naM«Tb»o 
33K/iK)MaeTcn b cneAyKDuieM. 

20 M3BeCTHO. HTO MMCK)TCa M6T3/I/1MMGCKM6 

cnnaow. y KOiopbix MCynpyrwe Ae^opMaunn 
nonnccTbio B0CCTaH3BnnBa»OTC» npn CHflrnn 
Marpy3Kvi v^nv^ narpeaa. i.e. Meiann. "bchomh- 
nas". npwo6peTaeT npc>«MK)K3 4>opMy. 3to «o- 

25 r.PHiie. oGnapyxeHHOC bo mhochx mmctwx 
Meiannax, cn/iaoax n MeT3/innMCCKnx komoo- 

3MUM3X. H33blB3eTC» 3^cJ>eKTOM n3MflTM 1>0p- 
Mbl. 

Ha 4>nr. 1 npeACTaB/iena cxcMafimecKM 
30 npeAnaraeMafl komctpykuhb 3a6o« CKBaxiiHw: 
Ma ^nr. 2 - cenCHne A-A na 4>ur , 1 ; H3 <t>ur. 3 - 
ACt>opMnpoBaHH3fl nepeA cnycxoM b CK.aa>KM- 
ny noTaiinafl KonoHna: na ^ur . 4 - ceMenwe B-B 
na 4)nr. 3(Han0onbUJMvi A^aMCTp noncpe i inoro 
35 ceMeHUA Ae<t>opMwpoBaHHOw xonoHrbi MCiib- 
uie BHyTpeHnero AnaneTpa 3KcnnyaraunoM- 

HOV1 KO/lOHHbl). 

KoncTpyKunw 3a6oa cKna>xnHbi BKnionaeT 
3Kcn/iyaT3uuoHHyK> xonOHHy 1 . paciunpenHbiti 
40 CTBon 2 CKB3>xiiHbi B MHTepBanc 3ancraHnn 
npOAytanoMoro o6bexia 4 m nep1)OpnpoB3H- 
nyK) KOnoHMy 3 o6c3Ahwx Tpy6. 

nocne 6ypCMn« CKoax^Hbi ao xponnu npo- 
AyxTiiBMoro oGbeKia 4 cnyCKa»OT 3KcnnyaT3- 
45 ui40>iHyK) KonOHHy 1 u ueMCMTnpyK)i ee. 
/lanee ocymccTB/iwioT Oypcmie npoAy^Tno"^" 

fO 06bGKT3 4 AOftOTOM. AHOMCtp KOIOpOfO 
MCMbUie BMyTpCHMerO AM3M(Mpa 3KCimy3T3- 
umohhosi KOflOMMij 1. noc/ic Mcro paciiiupwK)T 
50 cro pa3A0M>- HW Mii paciutipi»Ten«Miv Rwnon- 
mwk)t paGorbJ no uaMcpcmuo ^nKTHMeCKoro 
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/iiiar.ieipa ciao/ia CKnnttunw. Co6up3K)T nep- 
(!>0pnpODaHtiyK) o0ca/l»«yK) KonoHiiy 3 Tpy6 H3 
Meianna c nsMSTbK) unmiHjipwMecKoft <t>opMw 
c napyxHbiM fluaMCTpOM. paonbiM Awa^erpy 
pacujiipc»«Horo cioo/ia ckb3)khhw. riepeA cny- 

CKOM 0 CK03)KV1Hy nep^OpHpOBSH HOW KO/lOHHe 

3 npiifl<iK)T <j>opMy c nonepeMMWMw paaMepa- 
mil o6ecneMMB0K)mMMii cooOoahww cnyctc ee 
cinucpoa/1 3annraMHH npoAyKTunMoro o6beK- 
Ta 4. C ncMombK) DneKTpOHarpeoaTenfl wnw 
ApyniM nyier-i ocymecTon»KDT HarpeB ciepxHH 
c nar-iPTbK3 ao pacMernoiTi TeMnepaTypw. flpu 
3tom ciepxcub c nar.i??Tb»o ooccTanaBnnB3eT 
ccok) nepoonaManbnyio tyopMy. 

n p n m e p. oypenne noA SKcn/iyaTaunon- 
HyK)KonoHHyAorny6tiHbi2C00MOcyuiecTB/ifliOT 
,^0/iotom 0 215.9 mm. Ha yxa3aHMy»o rny6nHy 
c nvc k3K?t 3-cnnyarauviOHHyK) KonoHHy H3 
Tpy6 0 168 mm c ToniMMHOM 10 mm h ueMen- 
TnpyK)T. 3aneraK>u(nw H:ixe npoAyxTMBHwri 
oGlckt pa3GypneaK)T aoaotom 0 145 mm ao 
npocKTr<ovi r/iySwuw 2020 m. 33T6M ctbo/i 
CKsaxtiHU pacujnpwKDT pa3ABW*HbiMw pac- 
ujupiuonfiMvi ao A^aMeipa 0 250 mm. H3 
Meranna c naMA i b*) M3roT3BnweatOT nep<t>opu- 
posaHHyK) KO/iOMMy amiho* L=22 m h p33Me- 
par.iu di-148 mm. d2=250 mm. KonOHHy 
AC*l»opMwpyK)T. npnAao nonepeMHOMy npo<t>- 
ii /no o;m »«a <t>wr. 4 c ManSonbtuuM AwaMeipoM 
nonepeMHoroceMeiHifl d3 = ^0MM. Mioo6ecne- 

MI1030T KOflbUCnOM 3330p. paBHUA 4 MM. c 

cnyTpeMHUM nuaweTpoM 3Kcn/iy3TauwoMMOvi 
KO/iOMMbi 148 mm n. cneAoaaTenbuo. cbo6oa- 
nyw3 TpoHcnopTupOBKy norai'moi'i ko/iohhw b 
nHTepRan 33/ieranna npoAy*™BHOro o6bexTa. 
CnyCKa»OT Ae<t>opr' 4 npon3Hny»o *onOMny Ma 
Ka6c/>e c CKB3*a«ny ao ynopa c cc aaOoeM. 
B^.nio^aiOT cucieMy ^.neKiponaf pena. flocne 
obiAepAKii o TCHCMno onpeAencMHoro BpeMe* 
hh noTaiiMa» ko/iohh3 BOCCiaHaonnBaeT cbok) 
nepBOHaHa/ibMyK> UMAHH/ipiweCKyiO <topMy c 
napy>.MbiM AwaMCTpoM 250 mm. 

3KOHOMimecKaa 3t"t>eKTnBHOCTb ot oneA- 
pemiQ npoAnaraeMorn Tcxtiu^CK.oro petue- 



HMfl onpeAe^feTCw /|ouonnnicnbMhiM acohtom 
CKBaxviHbi. no <t>opMyne /l»ontou ac^mt CKna- 
nvihu Q o6p3THO nponopuuona/io* naTy 
panbHOMy norapU(J)My othoujchvhi paA^yca 
5 KOHTypa nuTaHwa (RJ u paA^yca ckbsxuhw 

(r C ), H3 OCH083HMM MerO npOM3BOAMTe/lbMOCTb 
CK83)KMMW c yaenHHeMHWM paA^yCOM r c! npu 

npoMwx paBHbix ycnoBuax onpeAenaeiCfl bu- 
p3*enneM 

10 
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npHHUMaa R.-200 m. rc-0.145 m, nonyia- 

>otQi-0,08Q. 

TaKMM o6pa30M. AOCTuraeTcw yoe/ivineHne 
npon3BOAMTe/ibHocTn 3a cmct pea/iM33unn 
npeAnaraeMoro TexHiiMCCKoro peojenvifl. 

OopMyna M3o6peTeHMfl 



KoHCTpyxuwa 3a6ofl c KBa>KHHbi . Btcn>OMaK>- 
25 man 3KcnnyaTaunOMHy»o KO/ionfiy. cnymeH- 
HyK) AO xpoB/i^ npoAY*< Tl1BHOro o6beKTa. 

paCUJMpeHHblii CTBO/l CKB3)KMHbl B MM T6 pB3/ie 

3aneraHn» npOAyxTUBMoro o6beKTa. nep^opn- 
P0B3HHyK) KO/iOHMy o6c3AHbix Tpy6. yCTanoe- 
/i6 m h y K) npoTMB MHTepB3/i3 3ancraHvifl 

npOAyXTMBMOrO 06beKT3. 0T/1HH3K)lM3fl* 

c a reM. mtj. c ue/ibK) yMeMbtuennH TpyAoeM- 
kocth pa6oT n yaennMCHUP npon3BOA^TC/ibHO- 
ctm CKoa^MMbi. nep4>opnpoBaHHa« ko/iohm3 
o6caAHbix Tpy6 Bbino/iHena H3 Meian/ia c na- 
MATbio. BOCCTaHaB/inBaKDiuew nepBOHDManb- 
Hyio <t>opMy noc/ie cnycKa b nHTepean 
KpenneMiifl. npuneM HapyxMbiw A^aMeip nep- 
<t>opMpoB3HHOvi ko/iohhn o6caAHbix Tpy6 nep- 
40 BOHaMa/ibHOM unAPHApviMecKOvi <{)OpMw paseH 

AH3M6Tpy CTBO/ia CK83)K11HU. 3 BMyTpeHHHI* 

AnaMerp 6onbuue BHyTpCHMGro A^aMeipa 3*^' 
nnyaTaunoHHOM KonoHHW. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel— sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 



1730429 
5 



diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4 ? with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w [ and all other conditions being equal, is 
determined by the expression 

'* 

[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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